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REMARKS 

Claims 14, 18, 21 and 28-34 are pending. By this Amendment, Claims 21 and 30 
are amended, and new Claims 31-35 are added. Reconsideration of the June 13, 2003, 
Official Action is respectfully requested. 

Clahns 21 and 30 stand rejected under 35 U.S.C. § 102(b) over U.S. Patent No. 
5,384,009 to Mak et al. ("Mak"). The reasons for the rejection are stated at numbered 
paragraph 2 of the Official Action. The rejection is respectfully traversed. 

Claim 21, as amended, recites "an oxygen-free plasma etching gas formulation for 
removing an organic ARC on a metallic layer comprising (i) more than one fluorine- 
containing compound, (ii) an inert carrier gas selected from the group consisting of 
krypton, argon, neon, helium, and mixtures thereof and (iii) chlorine, the gas formulation 
being free of SF^" (emphasis added). Support for the amendments to Claim 21 is provided 
at page 6, lines 3-5, of the specification. According to Claim 21, the etching gas 
formulation comprises the inert carrier gas; i.e., the carrier gas is not optional. Mak fails 
to disclose or suggest the etching gas formulation recited in Claim 21. 

The Official Action asserts that Mak discloses a process gas lacking oxygen, and 
comprising (i) a primary etchant selected from the group consisting of chlorine, fluorine, 
and bromine; (ii) a secondary etchant suitable for etching grain boundaries in the substrate; 
and (iii) xenon. It is further asserted that the process gas can have a gas passivator, such as 
N2, HCl, CHF3, CF4, CH4, or mixtures thereof. The Official Action also asserts that Mak 
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discloses that the secondary etchant preferably is selected from "the group consisting of 
BCI3 . . . and mixtures thereof. " 

Mak discloses a process for selectively etching a substrate having grain boundaries, 
and a resist material on the substrate. Mak discloses a process gas that comprises xenon, 
but fails to disclose or suggest that xenon could be replaced by another noble gas in the 
process gas. Thus, Mak fails to disclose or suggest the combination of features recited in 
Claim 21, which is thus patentable over Mak. 

Claim 30 depends from Claim 21 and thus also is patentable over Mak for at least 
the same reasons that Claim 21 is patentable. 

Withdrawal of the rejection is therefore respectfiiUy requested. 

Claims 14, 28, and 29 stand rejected under 35 U.S.C. § 103(a) over Mak. The 
reasons for the rejection are stated at numbered paragraph 8 of the Official Action. The 
rejection is respectfully traversed. 

Claim 14 recites "an oxygen-free plasma etching gas formulation for removing an 
organic ARC on a metallic layer comprising CHF3, argon and HCl or BCI3, the gas 
formulation being free of SF^" (emphasis added). Mak also fails to suggest the etching gas 
formulation recited in Claim 14 for the following reasons. ^ 

Mak fails to disclose or suggest that the process gas comprises an inert carrier gas 
selected from the group consisting of krypton, argon, neon, helium, and mixtures thereof, 
as recited in Claim 14. Moreover, Mak discloses that the process gas preferably has a low 
ionization potential (col. 2, lines 10-12). Xenon has a lower ionization potential or 
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"ionization energy" (i.e., the amount of energy required to remove one electron from an 
atom to form a cation) than each of krypton, argon, neon, and helium, as recited in Claim 
21. The attached L. Pauling, General Chemistry, page 118 (1988), shows that xenon has 
an ionization energy of 12.1 ev; krypton of 14.0 eV; argon of 15.8 eV; neon of 21.6 eV; 
and helium of 24.6 eV. Applicants submit that Mak teaches away from the use of the 
recited inert carrier gases because they have a higher ionization potential (and a lower 
atomic weight) than xenon. Mak does not suggest that any noble gas other than xenon 
might provide the same advantages that Mak discloses xenon provides if such noble gas was 
to be added to the process gas. Thus, the etching gas formulation recited in Claim 14 also 
is patentable over Mak. 

Claims 28 and 29 depend from Claim 14 and thus are also patentable over Mak for 
at least the same reasons that Claim 14 is patentable. 

Withdrawal of the rejection is therefore respectfully requested. 

Claim 18 stands rejected under 35 U.S.C. § 103(a) over Mak in view of U.S. Patent 
No. 4,208,241 to Harshbarger et al. ("Harshbarger"). The reasons for the rejection are 
stated at numbered paragraph 9 of the Official Action. The rejection is respectfully 
traversed. 

Claim 18 recites "an oxygen-free plasma etching gas formulation for removing an 
organic ARC on a metallic layer comprising CHF3, argon and chlorine, the gas formulation 
being free of SF5, and a ratio of flow rates of CHF3: argon: chlorine in the formulation is 5 
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to 80 sccm:5 to 80 sccm:5 to 60 seem. " Mak and Harshbargar fail to disclose or suggest 
the combination of features recited in Claim 18 for the following reasons. 

Mak discloses that the process gas comprises xenon, but fails to disclose or suggest 
that any other noble gas could be used in the etch gas. The Official Action asserts that 
xenon and argon are "equivalent: they belong to [the] same chemical family and possess 
the same chemical properties'' (emphasis added). However, this assertion is incorrect. 
Xenon and argon are not equivalent at least with respect to their ionization potentials and 
atomic weights. Mak discloses that an etch gas with a low ionization potential provides for 
selective etching of a substrate having a resist material on the substrate. Mak fails to 
disclose or suggest using a noble gas having an ionization potential higher than (or a 
molecular weight lower than) that of xenon in the process gas. 

The Official Action further acknowledges that Mak fails to disclose the ratio of flow 
rates of CHF3:argon:chlorine, as recited in Claim 18. However, it is asserted that 
Harshbarger discloses an etch gas composition encompassing the flow rate ratio of the etch 
gas composition as recited in Claim 18, and that it would have been obvious to modify 
Mak*s process using Harshbarger 's method of varying the flow rate of an etching gas. 
Applicants respectfully disagree with these assertions. 

The claimed etchant gas composition is effective to remove an organic ARC on a 
metallic layer. In contrast, Mak's process uses (1) a volumetric flow ratio of primary 
etchant: secondary etchant: xenon that achieves a substrate to resist etching selectivity ratio 
greater than 2.5, (2) a volumetric flow ratio of secondary etchant to primary etchant to 
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achieve a rate of etching of the substrate grain boundaries that is substantially the same as 
the rate of etching of the substrate grains, (3) a certain volumetric flow ratio of xenon to 
primary etchant to achieve particular objects, and (4) a certain volumetric flow ratio of 
passivator to primary etchant to avoid the problems of undercutting and slow etch rates 
(col. 4, lines 20-51). 

Harshbarger discloses an etchant gas composition at column 4, line 59 - column 6, 
line 29. However, the disclosed gas composition does not comprise CHF3, argon, and 
chlorine, as recited in Claim 18. Moreover, Harshbarger fails to provide ratios of flow 
rates of individual components of the etch gas composition. Accordingly, Harshbarger fails 
to disclose or suggest the ratio of flow rates of CHFgiargonxhlorine, as recited m Claim. 
18. Clearly, Harshbarger provides no motivation to modify Mak's process gas to achieve a 
ratio of flow rates of CHF3: argon: chlorine, as recited in Claim 18. 

The Official Action asserts that it would have been obvious to modify Mak by using 
Harshbarger' s method of varying the flow rate of an etchant gas "since it has been held that 
discovering an optimum value of a result effect variable involves only routine skill in the 
art." However, this assertion presupposes without any supporting evidence or rationale 
that the optimization of variables in accordance with the disclosures of Mak and 
Harshbarger would yield an etching gas formulation having the ratio of flow rates of 
CHF3: argon: chlorine recited in Claim 18. That is, the Official Action has not established 
that the resulting gas composition, even if optimized to provide the needs ofMak^ might 
have the claimed ratio of flow rates of CHF3: argon: chlorine. Accordingly, the rejection is 
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based entirely upon speculation and not upon a factual basis, and therefore is improper. 
See Jor example. In re Warner, 154 USPQ 173, 178 (CCPA 1967). Accordingly, Claim 
18 also is patentable over Mak and Harshbarger. 

Withdrawal of the rejection is therefore respectfully requested. 

New Claims 31-33 depend from Claim 21, and recite that the gas formulation 
comprises argon, neon, and helium, respectively. As explained above, Mak fails to 
disclose or suggest substituting any one of these noble gases for xenon in the process gas. 
Accordingly, Claims 31-33 also are patentable for at least the same reasons that Claim 21 is 
patentable. 

New Claim 34 depends from Claim 14 and recites that the gas formulation consists 
essentially of CHF3, argon, and HCl or BCI3. According to MPEP § 211.03, pages 2100- 
50 - 2100-51 (Feb. 2003), "[t]he transitional phrase 'consisting essentially of limits the . 
scope of the claim to the specified materials . . . 'and those that do not materially affect the 
basic and novel characteristic(s)' of the claimed invention." 

As explained, Mak does not disclose or suggest including argon in the process gas, 
as recited in Claim 34. In addition, Mak discloses that the process gas requires a primary 
etchant selected from the group consisting of chlorine, fluorine, and bromine. Clearly, 
Mak fails to disclose or suggest the gas composition recited in Claim 34. Accordingly, 
Claim 34 also is patentable for at least the same reasons that Claim 14 is patentable. 

New Claim 35 depends from Claim 18 and recites that the gas formulation consists 
essentially of CHF3, argon, and chlorine. Mak fails to disclose or suggest including argon 
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in the process gas. In addition, Mak discloses that the process gas requires 2i secondary 
etchant preferably selected from the group consisting of BCI3, SiCl4, CCI4, and mixtures 
thereof (col. 3, line 67 - col. 4, line 1). The secondary etchant is provided to etch grain 
boundaries in the substrate. Clearly, Mak fails to disclose or suggest the gas composition 
recited in Claim 34. Accordingly, Claim 35 also is patentable for at least the same reasons 
that Claim 18 is patentable. 

For the foregoing reasons, it is submitted that the application is in condition for 
allowance and such action is earnestly solicited. 



Respectfully submitted, 



Burns, Doane, Swecjcer & Mathis, L.L.P. 



Date: July 30. 2003 




P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 
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